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(54) ADAPTABLE AUTOMATIC MACHINE FOR THE ORIENTATION AND ALIGNED SUPPLY OF 
LIGHTWEIGHT HOLLOW ARTICLES 



(57) It comprises cavities (6) delimited by front, back 
and side walls (116) having an open bottom which al- 
lows the passage of articles (A), supporting/stop config- 
urations for the article (A) in order to confer it a prede- 
termined orientation when it falls through said bottom, 
and chutes for receiving and carrying the articles (A) un- 
der the cavities (6), travelling together in a closed circuit, 



said supporting means being interposed between the 
bottom of each cavity (6) and respective ducts to tem- 
porarily retain the articles (A) in said cavities (6) during 
part of said circuit, several of said supporting/stop con- 
figurations, walls, parts of walls and/or combinations 
thereof (126, 136) being connected to shifting elements 
so that they may be introduced into/withdrawn from said 
cavities (6) to adapt them to different articles (A). 
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Description 

Field of the art 

[0001] This invention relates to an automatic adapta- 
ble machine for unscrambling and delivering light hollow 
aligned containers such as plastic containers or bottles, 
which is specially designed for feeding said articles to 
filling lines. 

[0002] The function of this type of machine is taking 
containers from a location where said containers are 
grouped in a scrambled arrangement, and randomly ori- 
ented and delivering them at an outlet, one by one, in 
an aligned row and arranged according to a predeter- 
mined orientation which, generally, and namely in the 
case of containers designed to be filled, is neck up, i.e., 
with a bottom of the article resting on the plane and an 
open end or neck facing upwards, from an outlet. Typi- 
cally, the articles are taken from the outlet, for example 
by a conveyor or a filling line keeping their arrangement 
and orientation. 

Background of the invention 

[0003] In the state of the art, several machines are 
known which comprise means for taking said articles 
from a location where they are piled up in a scrambled 
arrangement and to individually deposit them in a tying 
position in a plurality of bottomless cavities secured on 
a structure travelling along a closed circuit above a sup- 
porting stationary plane. Said cavities have a such a 
configuration that within them the articles may only re- 
main oriented with a given end either facing the cavity 
front part or back part with respect to the direction of 
said travel. Thus the articles are driven inside the cavity, 
impelled by walls which delimit them, sliding supported 
on said supporting plane, to an unloading location where 
the supporting plane has an interruption defining an 
empty space through which the articles fall by gravity, 
being transferred from the cavities to chutes, each of 
which is located under a respective cavity, travelling to- 
gether with ft. Within each cavity there are means to sup- 
port said given end of the article depending on the ori- 
entation of said article within the cavity so that when ar- 
riving to said interruption of the supporting plane, the 
article will always start to fall by the opposite non sup- 
ported end, the article remaining within the chute with 
the given end facing upwards, from where it is delivered 
at an outlet. 

[0004] European Patent EP-A-0 065 866 discloses a 
machine of this type with a receptacle adapted for load- 
ing said containers in bulk, with a rotatory disk which 
has peripheral openings defining article receiving cavi- 
ties delimited by radial appendages so that each ap- 
pendage limits by one side a cavity back part (in the trav- 
elling direction) and the by the other the front part of the 
following one. In this machine, said means to support a 
given end of the container (typically the bottleneck) de- 



pending on its orientation within the peripheral cavities 
consist in supports defined in two radial appendages 
which delimit it and comprising a specific configuration 
according to the container dimensions and the travelling 
5 direction, as because due to the inertial and frictional 
forces, the containers always tend to rest against the 
radial appendage of the back part. Therefore, the front 
part appendage comprises a simple support for said bot- 
tleneck while the appendage of the back part comprises 
io a support for the bottleneck and in addition a stop con- 
figuration for the container bottom, so that when the re- 
cipient is oriented with the bottleneck facing toward the 
front part, said container bottleneck remains located on 
said support of the front part because its bottom is rest- 
's ing against said stop configuration and when the con- 
tainer is oriented with the bottleneck facing toward the 
back part, said container bottleneck remains resting 
against the back appendage and located on said sup- 
port of the back part, because the stop configuration is 
designed to interfere only with the bottom and not with 
the bottleneck. Thus, when arriving at the area where 
the supporting plane is interrupted, the bottleneck al- 
ways remain for a moment supported by said supports, 
regardless of the container orientation within the cavity, 
favouring that the fall always starts by the bottom so that 
the container remains within the chute with the bottle- 
neck up. 

[0005] This arrangement, although fully effective, 
shows the drawback that it requires very accurate 
shapes and dimensions for the cavities, supports and 
stop configurations depending on the shapes and di- 
mensions of the type of containers to which they are de- 
signed. This means that the machine is only adapted for 
a single type of containers for which it was accurately 
designed unless it is proceeded to a slow and elaborate 
manual repositioning or replacement of each individual 
element. 

[0006] Patent US-4 681 209 by the same applicant of 
this invention discloses a machine of this type in which 
there exists radial parts which show on one side, a front 
appendage and on the other side, a back appendage, 
the cavities remain ing formed between two of said parts, 
said parts may be socketed on the machine moving 
structure . therefore they may very easily and quickly be 
replaced. Also, in said machine, the chutes are provided 
with snap-fit means therefore they are also easy to re- 
place. 

[0007] With this arrangement, a longitudinal matching 
to the heights of different types of containers in a rela- 
tively quick operation is achieved but it has the draw- 
back that it has no transversal regulation available within 
the cavities for matching to containers having different 
widths. 

[0008] The application of the French patent FR-A-91 
12 375 by the same applicant of this invention, discloses 
an unscrambling machine of this type, having peripheral 
cavities delimited by radial appendages in which all the 
compartment front appendages are secured on a first 
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circular structure while all the back appendages are se- 
cured on a second circular structure coaxially secured 
on the first the relative angular position of the second 
structure with respect to the first may be regulated, si- 
multaneously adjusting this way the longitudinal dis- 5 
tance between the front and the back appendages in all 
the compartments. For the chutes, said application of 
French Patent FR-A-91 1 2 375 adopts an analogous so- 
lution. 

[0009] This solution shows a significant improvement 
with respect to said Patent EP-A-065866, however it still 
does not provide a solution to the problem of regulating 
as well the compartments as the chutes transversal 
spread. 

[0010] On its side, in the application of Patent EP-0 
578 602-BI by the same applicant of this invention f a 
machine of this type is disclosed in which the cavities 
are formed by a series of individual frame-like hollow 
bodies, and the chutes in an analogous way. the ones 
and the others may be socketed on the periphery of said 
rotatory structure so that as well the compartments as 
the chutes are very easily and quickly replaced, without 
tools being required, which allows to adapt the machine 
to different types of containers through the arrangement 
of a set of compartments and chutes for each type of 
container to be used. 

[0011] The solution to the compartments and chutes 
replacement has the advantage to provide, in an easy 
and quick operation, matching in the very best way each 
type of container in the three dimensions of the space. 
However, this system requires the manufacture and 
storage of a great number of compartments and chutes 
which means a high economic cost. 
[0012] Eventually, the application of patent PCT/ES 
98/00143, by the same applicant of this invention pro- 
poses a machine of this type in which the cavities are 
formed by frame-like hollow bodies secured on a first 
rotatory structure, in a front part of each an elongated 
member is transversally arranged, which has an adjust- 
able length acting as the container bottleneck support. 
All said elongated members are secured on a second 
ci rcular structure coaxially secu red o n th e f i rst structu re, 
the relative angular position of the second structure with 
respect to the first structure may be regulated, so that 
the longitudinal position of all the elongated members 
within their respective cavities is simultaneously regu- 
lated in a single operation. One of the side walls of each 
compartment is moveable; its position within it may be 
transversally regulated. Said transversal regulation of 
the length of every and all the elongated elements and/ 
or the position of every and all the moving side walls can 
be carried out and can be jointly and simultaneously se- 
cured in a simple operation. 

[0013] The chutes are formed by a front wall, a side 
wall and a back wall, leaving one open face that Is de- 
limited by the waif of a fixed housing. Every and all said 
chute back walls are connected to said first structure 
while every and all the front walls are connected to a 



third structure, moveable with respect to the first struc- 
ture, the relative position between the first and the third 
structure may be connected in a position wished, ob- 
taining thus a simultaneous matching of all the chutes 
to the width of a given type of container. Said chute side 
walls are transversally moveable and have an adjusta- 
ble position. 

[0014] Although this arrangement was found to be ful- 
ly effective, it has the drawback that it requires multiple 
coaxial structures with angular positions adjustable to 
each other which means a relatively great complexity of 
the machine and a high weigh of the rotatory parts, 
which can carry problems associated to the centrifugal 
and inertial forces. 

Disclosure of the invention 

[0015] Therefore an object of this invention is to pro- 
vide an machine of above mentioned type provided with 
means which allow to adapt said cavities and chutes of 
the different members of a range of types of containers 
by means of quick and simple automated operations. 
[0016] In fact, there is a trend nowadays to apply the 
productions techniques called "just in time" or of tailored 
production, which makes advisable to adjust at every 
moment the production of each article to the actual and 
firm demand available. This allows to cut down to the 
minimum the stocks or amounts of parts, components 
and manufactured products stored for the event orders 
referring to them are received and this limits the require- 
ment to apply techniques of demand forecast. 
[0017] This technique of production upon order, ap- 
plied for example to the packaging and/or bottling sec- 
tor, implies to have available machines for unscrambling 
and delivering light hollow aligned containers, such as 
plastic bottles, which may be adapted in a virtually in- 
stant way to different types of containers as many times 
as it is required during a working day, which is often of 
24 hours distributed in several shifts for the workers. 
[0018] For example, a filling line for a soft drink which 
is marketed in 21 , 1 .51 , 1 litre, 1/2 litre and 1/3 litre plas- 
tic bottles ought to have available a machine for un- 
scrambling and delivering empty bottles for each size of 
bottle, or a machine which can change some of its di- 
mensions characteristics to be selectively adapted to 
any of these five sizes of bottles. For this reason, the 
trend is to contribute with machines capable to sustain 
said adaptations. However, in the adjustable machines, 
which appeared up to now, said adaptation requires a 
given time, which means to stop the production line, 
which is the cause of an economic loss. 
[0019] Therefore, the essential object of the invention 
is not to contribute with a machine having an adjusting 
capacity to adapt itself to different types of articles or 
packages, such as those existing in above mentioned 
state of the art, but a machine having the capacity to 
adapt itself very quickly in a virtually instant way to the 
dimensions of any member of a range or limited number 
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of articles, having different known dimensions. 
[0020] This object is achieved in an automatic adapt- 
able machine for unscrambling and delivering, light hol- 
low aligned articles such as bottles made of plastic ma- 
terial, according to the invention, having available 
means for collecting said articles which define cavities, 
in each of which several supporting planes or walls or 
parts of walls, or combinations thereof are available, 
guided and joined to shifting elements so that they may 
be introduced into or withdrawn from said cavity recom- 
posing the internal space thereof depending on the di- 
mensions and shapes of a range of products to be un- 
scrambled. Under each cavity there is a chute collecting 
and carrying the articles which comprises two parts 
which may be drawn nearer or moved away to be adapt- 
ed to a thickness or diameter of the article which has 
access to them, at least one of said parts being guided 
and joined to shifting elements. In said machine, every 
guiding and shifting element is acting linearly and is driv- 
en by fluid-dynamic means, through rotatory motors or 
electromechanical elements of linear action. 
[0021 ] I n an example of embodiment, the machine in- 
cludes means in orderthat driving said shifting elements 
occurs simultaneously in every cavity and/or chute, up- 
on a manual or automatic command. In another exam- 
ple of embodiment, the machine includes means for 
driving shifting elements corresponding to one or more 
supporting planes, walls, parts of walls or combinations 
of both, occurs in a selective way, depending on the 
characteristics and/or the position of the article received 
in a cavity sensed by detecting means. Either example 
of embodiment, said means are typically a valve, motor 
and/or electromechanical devices control circuitry, pref- 
erably programmable for example by a PLC. 
[0022] In a preferred embodiment, the general struc- 
ture of the machine comprises a receptacle adapted for 
loading said articles in bulk with a side wall and a circular 
bottom on which the articles are accumulated, the bot- 
tom of which has a peripheral portion at a distance from 
said side wall defining an annular space through which 
the articles may pass. Under said circular bottom, there 
is a structure, rotatory about an upright or inclined axis, 
which has a circular periphery to which collecting means 
are associated which define said cavities, which are lon- 
gitudinally arranged under said passage space for col- 
lecting said articles, chutes are also joined to said struc- 
ture. 

[0023] In an example of embodiment of the invention, 
said collecting means comprise first frame-like hollow 
bodies, secured on said structure periphery which de- 
fine first cavities adapted to collect a first type of articles, 
and further frame-like or part frame-like hollow bodies 
which define respective cavities adapted to collect fur- 
ther types of articles having generally decreasing di- 
mensions, said further bodies being guided in radial di- 
rection and joined to shifting elements so that said bod- 
ies adapted to articles having smaller dimensions may 
be introduced into or withdrawn from the cavities of said 



bodies adapted to articles having bigger sizes. 
[0024] In another example of embodiment of the in- 
vention, the machine comprises collecting means which 
define said cavities and in which each cavity comprises 
5 a supporting plane close to a front wall, a transversally 
laterally moving wall having a stop configuration close 
to a back wall and several retractable supporting mem- 
bers which may be transversally introduced into or with- 
drawn from the cavity in order of adapting, in co-opera- 
tion with the position of said moving wall, said cavities 
to characteristics of size and/or shape of a range of ar- 
ticles having decreasing dimensions. 
[0025] According to another feature of the invention, 
each cavity comprises a stop, at the back part thereof, 
located at a suitable height for articles having a given 
width, under said stop there is arranged a retractable 
stop member, uprightly moveable, which may be trans- 
versally introduced into or withdrawn from said cavity to 
adapt it to articles having smaller widths. 
[0026] According to another feature of the invention, 
the machine comprises a system for detecting the posi- 
tion in which an article is located within each cavity, a 
retractable supporting member arranged at the front 
part of each cavity and control means which may com- 
mand the drive of said supporting member in order it is 
transversally introduced into or withdrawn from said 
front part of the cavity depending on a signal received 
from said detection system referring to said position of 
the article detected. 

[0027] According to another feature, the invention 
proposes to adapt the cavities to articles having a range 
of different sizes by partitioning the cavities so that the 
machine productivity is multiplied. For this, each cavity 
comprises a first supporting member arranged at the 
front part and a first stop member arranged at the back 
part, which are adapted for articles having given dimen- 
sions. The cavity in addition comprises a transversally 
moving side wall with at least a passage opening for at 
least one retractable partitioning member, which may 
transversally enter in said cavity to divide it in at least 
two equal parts. To complete the adaptation, a further 
retractable supporting member has been arranged 
close to the back side of each partitioning member and 
a further retractable stop member close to the front side 
of each partitioning member so that by introducing said 
partitioning member, the further supporting members 
and further stop members, and suitably repositioning 
the side wall, each of said equal parts are adapted for 
articles having significantly smaller dimensions. 
[0028] In an alternate arrangement of the partitioning 
system, each cavity comprises a first retractable sup- 
porting member arranged at a front part and a first sys- 
tem detecting the position of the articles within the cavity 
arranged at the back part, adapted for articles having 
55 given dimensions, comprising in addition a transversally 
moving side wall with at least a passage opening for at 
least a member of retractable partitioning, which may 
transversally enter in said cavity to divide it at least in 
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two equal parts, and a further retractable supporting 
member close to each partitioning member and a further 
system for detecting the position close to the front part 
of each partitioning member so that with the introduction 
of said partitioning members, said further supporting 
members and further detecting systems and by reposi- 
tioning the side wall, each of said equal parts are adapt- 
ed for articles having significantly smaller dimensions. 
[0029] It is obvious that partitioning the cavities must 
be accompanied by same chutes partitioning. For this, 
each chute is adapted to collect articles having given 
dimensions and comprises at least a retractable parti- 
tioning member, which may transversally enter in said 
chute through an opening on the side wall, dividing the 
chute in at ieast two equal parts adapted to receive ar- 
ticles having smaller dimensions. 
[0030] Generally asingle partitioning member is avail- 
able so that each related cavity and chute is divided into 
two equal parts, duplicating so the machine production. 
However, the related cavity and chute can be divided, 
for example, in three or four equal parts by means of 
two or three partitioning members, but in these cases, 
the jump in the order of size magnitude of the articles to 
be handled before and after partitioning is very signifi- 
cant. 

[0031] The detecting systems above mentioned in dif- 
ferent examples of embodiment preferably comprise op- 
tical sensors or visualization devices covering an area 
or field close to a back part of the cavity, or the part re- 
sulting from the partition thereof. 
[0032] Said characteristics and variations allow that 
the machine of the invention possesses a capacity to 
adapt itself in a virtually instant way to the dimensions 
of any member of a range or a limited number of articles, 
having different known dimensions. 

Brief description of the drawings 

[0033] This invention will be best understood from the 
detailed description below of exemplary embodiment 
thereof, with reference to the accompanying drawings, 
in which: 

Figs. 1 and 2 are elevation views which illustrate 
two alternate arrangements of several sets of 
frame-like hollow bodies which define cavities 
adapted to different members of a range of articles 
having decreasing dimensions, said hollow bodies 
may be introduced each inside another; 
Fig. 3 is a view in top perspective which illustrates 
with more details a set of frame-like hollow bodies 
of the arrangement of the Fig. 1 before they are in- 
troduced each inside another; 
Fig. 4 is a view in top perspective which illustrates 
the arrangement of frame- 1 ike hollow bodies of the 
arrangement of Fig. 1 once they are introduced 
each inside another; 

Figs. 5 to 7 are bottom perspective views which il- 



lustrate a hollow body which defines a cavity which 
adapts itself respectively to three articles having de- 
creasing sizes from a range of article by means of 
different supporting members and/or parts of walls 
5 which are introduced into or withdrawn from said 
cavity; 

Fig. 8 is a back perspective view which illustrates a 
duct for collecting when they fall and carrying the 
articles formed of two parts with means to vary their 

10 mutual relative position; 

Figs. 9 and 10 are top perspective views which il- 
lustrate a hollow body which defines a cavity with 
means for detecting the position of an article within 
It and supporting configurations which are retracta- 

15 ble depending on said position; 

Fig. 11 is a top perspective view which illustrates a 
hollow body which defines a cavity adapted to arti- 
cles having given dimensions, said hollow body has 
available means for partitioning said cavity in equal 

20 parts; 

Fig. 12 is a top perspective view which illustrates 
the hollow body of Fig. 11 divided by said partition- 
ing means in two equal parts adapted to articles 
having dimensions significantly smaller; 

25 Figs. 13 and 14 are schematic elevation views 
which clearer illustrate the situations of the hollow 
body corresponding to Figs. 11 and 12, respective- 
ly; 

Fig. 15 is a front perspective view which illustrates 
30 a chute adapted to articles having given dimen- 
sions, said chute having available means for parti- 
tioning it in equal parts; 

Fig. 16 is a front perspective view which illustrates 
the chute of Fig. 15 divided by said means for par- 
35 tltloning in two equal parts adapted to articles hav- 
ing significantly smaller dimensions; and 
Figs. 17 and 18 are schematic elevation views 
which clearer illustrate the situations of the chute 
corresponding to Figs. 15 and 16, respectively. 

40 

Detailed description of some exemplary embodiment 

[0034] It is proceeded thereafter to a detailed descrip- 
tion of very concrete parts of an automatic, adaptable 

45 machine for unscrambling and delivering hollow light 
aligned articles, such as plastic bottles , which consti- 
tute the essential part of this invention according to 
some examples of preferred embodiments. However, 
the whole machine has not been illustrated because its 

50 general structure is well-known in the art of the sector. 
Therefore, a short general description thereof is provid- 
ed for best understanding the reliability of the concretely 
Illustrated parts. 

[0035] So, the machine of this invention comprises a 
55 receptacle adapted to load In bulk articles A, B, C, for 
example plastic bottles, said receptacle having a side 
wall and a circular bottom on which said articles A, B, C 
are accumulated, the bottom of which has a peripheral 
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portion at a distance from said side wall defining an an- 
nular space through which articles A ; B, C can pass col- 
lecting means been arranged under said passage space 
to collect said articles A, B, C. Said collecting means 
define bottomless cavities 6, 60, arranged longitudinally 
at a circular periphery of a structure 7, which rotates with 
respect to an upright or inclined axis, to said structure 7 
chutes 8, 80 are also connected to collect articles A, B, 
C when they fall and carry them in upright position. The 
cavities 6, 60 have such a configuration that articles A, 
B, C may only remain within them oriented In lying po- 
sition with a given end (for example a neck or opening) 
either facing a cavity front or back part, with respect to 
the direction of said travel. Each chute 8, 80 is associ- 
ated or eventually joined to one of cavities 6, 60 and 
arranged under the open bottom thereof, so that they 
are driven together through structure 7 along a closed 
circuit, in this case a circular path constituted by each 
revolution of said structure 7. Between said opening at 
the bottom on each cavity 6, 60 and each respective 
chute 8. 80, supporting means are interposed for tem- 
porarily retaining articles A, B, C in said cavities 6, 60 
along a part of the path of said closed circuit. Said sup- 
porting means are interrupted at a portion of said path 
to let the articles (A, B, C) fall in respective chutes 8, 80. 
The cavities 6, 60 are delimited by front and back walls 
6a, 60a, 116a, 6b, 60b, 116b, 62 in the direction of the 
travel and by side walls 6c, 60c, 1 1 6d . 1 26d, 1 36c, 1 36d 
and they comprise supporting and stop configurations 
11, 11a, 11c, 20, 51, 54, 61, 63, 67, 68, 111 , 121 , 131 of 
different parts of the article A, B, C co-operating to con- 
fer an upright orientation, with a predetermined direc- 
tion, to the article A, B, C when itfalls through said open- 
ing of the bottom of cavities 6, 60. 
[0036] It has to be pointed out that said supporting 
means have not been represented in any of the figures 
which illustrate this description as they are well-known 
in the art of the sector and can consist in an annular 
stationary supporting plane provided with an interrup- 
tion at a strategically determined area or at a gate indi- 
vidually associated to the open bottom of each cavity 
provided with means to be opened at said strategically 
determined area, as it is disclosed in said patent PCT/ 
ES 98/00143, of the applicant of this invention. 
[0037] Referring now to Figs. 1 and 2, frame-like or 
part frame-like first hollow bodies 1 1 6, 21 6 are secured 
on said periphery of the structure 7 (not illustrated in 
Figs. 1 and 2) which define first cavities 6 adapted to 
collect a first type of article A. Cavities 6 are arranged 
under said receptacle circular bottom annular space 
through which articles A, B, C can pass. Further hollow 
bodies 126, 136, 226, 236, respectively adapted to col- 
lect articles B, C having decreasing sizes are arranged 
adjacent to each hollow body 116, 216 and may be in- 
troduced Into or withdrawn from It. In the example illus- 
trated in Fig. 1 , the hollow bodies 1 1 6 have an open in- 
ternal side so that the further hollow bodies 1 26, 1 36 are 
introduced from inside outwardly the structure in a radial 



direction illustrated by respective arrows. On the con- 
trary, in the example illustrated in Fig. 2, the hollow bod- 
ies 216 have an open external side so that the further 
hollow bodies 226, 236 are introduced from outside in- 
5 wardly the structure, in a radial direction, also illustrated 
by respective arrows. 

[003B] In Figs. 1 and 2, it is also shown how articles 
A, which have been illustrated as plastic bottles, remain 
randomly arranged within the cavities 6 oriented with a 

10 given end, for example a bottleneck, facing a front or a 
back part of said cavities 6 with respect to the travel di- 
rection Indicated by an external curvilinear arrow. Be- 
cause of the inertial and the frictional forces, said arti- 
cles tend to remain resting on a wall or a supporting or 

is stop configuration located at said back part. 

[0039] The operation of the arrangement of Fig. 1 is 
shown with more details in Figs. 3 and 4, in which and 
to best simplify the drawing, only one of said sets formed 
by a first hollow body 116andfurtherhollowbodies 126, 

20 136 have been shown. 

[0040] Thus, in Fig. 3, a hollow body 116, adapted to 
the dimensions of a first article A is secured to the pe- 
riphery of said structure 7. Adjacent to an internal side 
of said hollow body 116 there are further frame-like or 

25 part frame-like hollow bodies 1 26, 1 36 which define re- 
spective cavities 6 adapted to collect further types of ar- 
ticles B, C having generally decreasing dimensions. 
Said further bodies 126, 136 are moveable and are guid- 
ed and joined to shifting elements (not shown) so that 

30 said hollow bodies 126, 136 adapted to articles B, C hav- 
ing smaller dimensions may be introduced into or with- 
drawn from the cavity 6 of said bodies 1 1 6, 1 26, adapted 
to articles A, B having larger sizes. As it has been said 
above, in principle only the hollow bodies 116 are ar- 

35 ranged under the annular space through which articles 
A, B, C coming from the receptacle which contains them 
loaded at bulk can pass while the further hollow bodies 
126, 136 are brought back inwardly the structure 7, un- 
der said receptacle bottom (not shown) of articles A, B, 

40 c at bulk. 

[0041] In an example of embodiment shown in Figs. 
3 and 4, each hollow body 116, 126, 136 includes a front 
wall 116a, 126a, 136a having a front supporting config- 
uration 111 , 121, 131 , a back wall 116b : 126b, 136b hav- 

45 jng a back supporting and/or stop configuration 110, 
120, 130, and an external wall 116d, 126d, 136d. Only 
the hollow bodies 136 adapted to articles C having 
smaller dimensions have incorporated internal walls 
136c. On the contrary, in those hollow bodies 116, 126, 

so adapted to articles A, B having larger dimensions, the 
functions of the internal wall are respectively carried out 
by the external walls 126d, 136d of those bodies 126, 
136 adapted to articles B, C having smaller dimensions. 
[0042] Thus, making the machine operating with the 

55 further hollow bodies 126, 136, adapted to articles B, C 
having smaller dimensions, brought back inwardly the 
structure 7 (situation illustrated in Fig. 1), the device is 
adapted to handle articles A having larger dimensions. 
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If the hollow bodies 126 adapted to articles A are intro- 
duced in the cavities of the hollow bodies 116, adapted 
to articles A, keeping the hollow bodies 136 adapted to 
articles C (a situation not shown) brought back, said hol- 
low bodies 126 remain arranged under said annular 
passage space of the articles coming from the recepta- 
cle at bulk, so that the device is adapted to handle arti- 
cles B having intermediate dimensions. Eventually, with 
the introduction of hollow bodies 136, adapted to articles 
C, into the cavities of the hollow bodies 126, keeping 
them inside the cavities of the hollow bodies 116 (situ- 
ation illustrated in Fig. 2), the further hollow bodies 1 36 
remain under said annular passage space so that the 
device is adapted to handle artlcies C having smaller 
dimensions. 

[0043] It has to be pointed out that when both hollow 
bodies 1 26, 1 36 are brought back inwardly the structure 
7, they may advantageously remain arranged with the 
second ones being inside the first ones, significantly 
saving space. The guides of the hollow bodies 1 26, 1 36 
are typically linear guides and the shifting elements 
which drive them may be any linear operating device 
such as fluid-dynamic cylinders, motor and endless 
screw mechanisms, motor and rack mechanisms, elec- 
tromagnet devices and the like. 

[0044] It is obvious that, by means of a suitable valve, 
motor and/or electromechanical means control system, 
the machine adaptation manoeuvres from one to anoth- 
er type of articles can be earned out in a virtually instant 
way upon a manual or automatic command. 
[0045] Referring now to Figs. 5 to 7, a series of hollow 
bodies are arranged on said periphery of structure 7 (not 
shown in Figs. 5 to 7), each of which define a cavity 6 
which comprises a supporting configuration 11 close to 
a front wall 6a, a moving side wall 6c, a stop configura- 
tion 20 (eventually integral with said moving side wall 
6c) close to a back wall 6b, and several retractable sup- 
porting members 11b, 11c, eventually guided, which 
may be transversally introduced into or withdrawn from 
the cavity 6, driven by means of shifting elements such 
as fluid-dynamic cylinders. Said retractable supporting 
members 11b, 11c operate in co-operation with the po- 
sition of said moving wall 6c, the stop configuration 20 
and the structure 7 rotatory direction, indicated by an 
arrow in the figures to adapt said cavity to a range of 
articles A, B, C having decreasing dimensions. 
[0046] Thus, in Fig. 5 a situation is shown in which 
both supporting members 1 1 b, 11 c are retracted inward- 
ly the structure 7 while the moving side wall 6c is in a 
position more far away from an external side wall 6d, so 
that the cavity 6 is adapted to articles A having given 
larger dimensions. It has to be pointed out that, although 
that in the figures the external side wall has been shown 
as forming part of the hollow body which defines the cav- 
ity 6, said wall could be formed by a stationary wrapping 
wall, separated from the front and back walls 6a, 6b, with 
equivalent effectiveness. 

[0047] In said Fig. 5, article A has been illustrated with 



dot lines of article A arranged within the cavity 6 with a 
larger end, such as a bottom resting against the stop 
configuration 20, because of the inertia! and frictional 
forces produced by the rotation in the direction indicated 

5 by said arrow, so that a narrower area of said article, 
such as a bottleneck, remain located above the support- 
ing configuration 11a close to the front wall 6a. If the 
article A had randomly remained arranged in an oppo- 
site direction within the cavity 6 (a situation not shown), 

10 said narrower end or bottleneck, would not touch the 
stop 20 but would remain directly resting against the 
back wall 6b, so that the whole article would be in a more 
back position out of the supporting configuration 11a 
length close to the front wall 6a, and therefore without 

is possibility of being supported by it at the moment of fall . 
[0048] In Fig. 6, the supporting configuration 11b is 
transversally introduced within the cavity 6, while the 
moving side wall 6c and the stop configuration 20 has 
made an approximating step toward said opposite ex- 

20 ternal wall 6d, to adjust said cavity to articles B having 
given smaller dimensions. As an example of Fig. 5, be- 
cause of the speed of the rotation in the direction indi- 
cated by the arrow, the article B tends to be located at 
the back part of the cavity 6, either with a larger end 

25 supported on the stop configuration 20 and a narrower 
end on the supporting configuration 1 1 b or with said nar- 
rower end supported against the back wall 6b and said 
larger end out of the length of the supporting configura- 
tion 11b. 

30 [0049] In Fig. 7 the supporting configuration 11c is il- 
lustrated which is transversally introduced within the 
cavity 6 while the moving side wall 6c and the stop con- 
figuration 20 made a second approximating step toward 
said opposite external wall 6d, to adjust said cavity to 

35 articles C having given even smaller dimensions. Also 
in this case, the article C tends to be located , because 
of the speed of the rotation in the direction indicated by 
the arrow, at the back part of the cavity 6, either with a 
larger end supported on the stop configuration 20 and 

*o a narrower end on the stop configuration 1 1 b or with said 
narrower end resting against the back wall 6b and said 
larger end outside the supporting configuration 11b. 
[0050] In this example of embodiment of Figs. 5 to 7, 
it is also obvious that, by means of a suitable valves, 

45 motors and/or electromagnets control system, the ma- 
noeuvres to be carried out to adapt the machine from a 
kind of articles to another kind of articles can be carried 
out in a virtually instant way, upon a simple manual or 
automatic command, for example, from a small wheel 

50 having an auxiliary scale of sizes. The articles have 
been illustrated as bottles having a decreasing scale of 
similar dimensions, but they can be articles other than 
bottles and even different to each other, and it is suffi- 
cient to have available a supporting or stop configura- 

55 tion, walls, parts of walls or combinations thereof, and 
their motions, suitable, specifically designed for said ar- 
ticles in particular. 

[0051] A variation not illustrated of the moving stop 



7 



13 



EP 1 262 429 A1 



14 



configuration 20 comprises a fixed stop at the back part 
of each cavity 6, located at a suitable height for articles 
A having a given width, a retractable uprightly moving 
stop member being arranged under said fixed stop 
which may be transversally introduced into or withdrawn 
from said cavity 6 to adapt it to narrower articles B, C. 
[0052] Referring now to Fig. 8, one of the chutes 8 is 
illustrated to collect in their fall and carry articles A, B, 
C having decreasing sizes. Said chute 8 comprises a 
first and second part 88a, 88b which may mutually come 
closer or far away to adapt said chute 8 to a width or 
diameter of the article A, B, C which have access to ft. 
In the example illustrated, said first part 88a comprises 
a front wall 8a (in the direction of the travel indicated by 
an arrow) and an internal side wall 1 1 8c, while said sec- 
ond part 88b comprises a back wall 8b and an internal 
side wall 128c, complementary. The functions of the ex- 
ternal side wall is exercised by a wrapping stationary 
wall 4 separated from parts 88a, 88b, while the bottom 
of the chute 8 is open and located on a stationary sup- 
porting plane 5, on which articles A, B, C are supported 
and slide. Typically, one of the first or second parts 88a 
or 88b are secured to the structure 7 (not shown in Fig. 
6) while the other of said parts 88a or 88b are guided 
with respect to the first part 88a by means of linear guid- 
ing elements 181 and joined to one or more linear shift- 
ing elements, such as a fluid-dynamic cylinder 182 or 
similar device such as a motor and endless screw mech- 
anism, motor and rack, electromagnet and others. Thus, 
chutes 8 may adopt different configurations to adapt 
themselves to the dimensions of a range of articles A, 
B, C. With the arrangement of suitable control means , 
this arrangement may be carried out in a virtually instant 
way, of cavities 6 according to the examples illustrated 
in Figs. 3 and 4 and Figs. 5 to 7. In an example of alter- 
nate embodiment, a part of said chute 8 could be integral 
with a related hollow body 6. 

[0053] Referring now to Figs. 9 and 10, a rotatory 
structure 7 is shown in the periphery of which cavities 6 
are arranged (which only one has been illustrated to 
best clarify the drawing). Each cavity 6 is delimited by 
front and back walls 6a, 6b, with respect to the direction 
of the travel indicated by an arrow, a side external wall 
6d and an internal moving side wall 6c. The cavity 6 
comprises in addition first and second retractable sup- 
porting members 54, 5, arranged on the front part, and 
a system for detecting the position of the articles within 
the cavity, arranged at the back part. Said first and sec- 
ond supporting members 54, 55 are prepared, together 
with a change of position of said moving side wall 6c, to 
adapt the cavity 6 configuration to two different types of 
articles A, B although in same way further supporting 
members could be arranged for further articles. For fol- 
lowing explanation purpose, It will be only referred to the 
first supporting member 54 and to a first position of the 
moving side wall 6c adapted for a first article A, because 
for the further types of articles the operation is analo- 
gous. The first and second supporting members 54, 55, 



as well as the moving side wall 6c are associated to the 
structure 7 through shifting elements such as fluid-dy- 
namic cylinders 56. 

[0054] Said detecting system comprises, in the exam- 
s pie illustrated, one or more emitting/receiving optic sen- 
sors 53a fixed at a stationary position, for example a 
wrapping wall 4, directed in a direction which may be 
coincident with one or more openings 6e of said external 
side wall 6d of the cavity 6, so that when the cavity 6 is 
10 passing in front of said optic sensors 53a said coinci- 
dence occurs and at that moment one or more R optic 
rays cover an area or field close to a back part of the 
cavity 60. At a back area of the moving side wall 6c there 
is a reflecting surface 53b, in a position facing said open- 
's ings 6c of the external side wall 6d, which may reflect 
the R optic rays so that they may be captured back by 
the sensors 53a, in which case they release a signal to- 
wards control means which direct said supporting mem- 
ber 54 performance. 

20 [0055] Thus, in Fig. 9 a situation has been illustrated 
in which an article A remains within a cavity 6 randomly 
arranged with a narrower end, such as a neck, resting 
against the back wall 6b. In this case, because of the 
sensors 53a strategic position, when a coincidence oc- 

25 curs of them with the openings 6e, the R optic rays are 
not intercepted by the article therefore they are reflected 
by the reflecting surface 53b back to the sensors 53a 
which release a signal toward said control means, which 
direct that the supporting member 54 remains retracted, 

30 out of the cavity 6, so that when said cavity 6 reaches 
said area in which the lower supporting plane is inter- 
rupted, the article A will start to fall through the open 
bottom of the cavity 6 by the larger end or bottom, locat- 
ed at the front part. 

35 [0056] On the contrary, in Fig. 1 0 a situation has been 
illustrated in which an article A remained within the cav- 
ity 6 randomly arranged with a narrower end, such as a 
neck, close to the front wall 6a and a larger part or bot- 
tom supported against the back wall 6b, Now, when the 

40 coincidence of the sensors 53a with openings 6e oc- 
curs, the R optic rays are intercepted by the article A 
therefore they are not reflected by the reflecting surface 
53b back to the sensors 53a. In this case, no signal is 
released, so that the control means direct that the sup- 

45 porting member 54 is transversally introduced at the 
front part of the cavity 6, remaining strategically located 
under the narrower end or neck of the article A, so that 
when said cavity 6 reaches said area in which the lower 
supporting plane is interrupted, said narrower end of the 

50 article A will remain supported by said supporting mem- 
ber 54 and will start its fall through the open bottom of 
the cavity 6 by the larger end or bottom located at the 
back part. 

[0057] It has to be pointed out that, in this example of 
55 embodiment, selectively introducing into/withdrawing 
from the cavity 6 the supporting member 54 depending 
on the position of the article A within it detected by the 
system of optic sensors 53a and reflecting surface 53b, 
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does not serve to adapt the cavity 6 to different articles 
but to determine the correct orientation thereof during 
the fall. Adapting the cavities 6 to further types of articles 
is carried out acting on the further supporting members 
55. This way, contributing with other detecting systems 
(not shown) to capture the sizes or the dimensions of 
the article, in addition to unscrambling their position 
within the cavity 6 it would be even possible to operation 
with articles having mixed different sizes. 
[0058] Referring now to Figs. 11 to 1 4, they show an 
example of alternate embodiment to adapt the cavities 
to articles A, B having different dimensions. In the ex- 
ample of embodiment shown, the adaptation is carried 
out between articles A having given dimensions and ar- 
ticles B having smaller dimensions, equal to approxi- 
mately half the dimensions of the articles A. 
[0059] On the periphery of said structure 7 (not shown 
in Figs. 13 to 16) a plurality of cavities 60 is defined to 
receive said articles A, B. Each of said cavities 60 is 
defined by front and back walls 60a, 60b, with respect 
to the direction of the travel indicated by an arrow, and 
an external side wall 60d. The cavity 60 comprises in 
addition a first supporting member 67 arranged close to 
a front wall 60a and a first stop member 63 arranged 
close to a back wall 60b, and a side wall 60c, transver- 
sally moving which may be brought closer to or taken 
away from said opposite external side wail 60d. Said first 
supporting member 67 and first stop member 63, in co- 
operation with a first position of said moving side wall 
60c are adapted for articles A having given dimensions 
(situation of Figs. 11 and 13). 

[0060] The moving side wall 60c comprises a passing 
opening 66 for a retractable partitioning member 62 
which may transversal ly enter into said cavity 60 to di- 
vide it in to equal parts. Close to the back side of said 
partitioning member 62, there is a further retractable 
supporting member 68, while close to the front side of 
said partitioning member 62 there is a further retractable 
stop member 61 so that with the introduction of said par- 
titioning member 62, further supporting member 68 and 
further stop members 61 , in co-operation with a reposi- 
tioning of the side wall 60c, each of said equal parts re- 
main adapted for articles B having dimensions signifi- 
cantly smaller (situation of Figs. 12 and 14). 
[0061] The articles A of the cavities 60 of Figs. 1 1 and 
13 as well as the articles B of the back half of the cavities 
60 of Figs. 12 and 14 have been illustrated with a posi- 
tion in which a narrower end thereof, such as a neck, is 
directly resting on the back wall 60b, so that a larger end 
of the articles A, B remains outside the supporting mem- 
bers 67, 68, while the articles B of the front half of the 
cavities 60 of the Figs. 12 and 14 have been illustrated 
in a position, randomly inverted, with said larger end 
resting against the stop members 61 , 63 and the nar- 
rower ends located on the supporting members 67, 68. 
[0062] The partition members 62, further supporting 
members 68, further stop members 61 and side walls 
60c, are linearly guided and driven by linear actuators 



of any suitable type, for example, fluid-dynamic cylin- 
ders 69 (see Figs. 1 3 and 15). Depending on the dimen- 
sions of the articles A, B, it could be necessary that said 
first supporting member 67 and/or said first stop mem- 
5 ber 63 are also guided and may sustain a slight change 
of position driven by the linear actuators 69 to complete 
said adaptation. 

[0063] The adaptation of the cavities 60 to articles 
having smaller dimensions by bipartitioning them has 
10 the additional advantage that it duplicates the capacity 
of said collecting means duplicating with ft the produc- 
tivity of the machine. 

[0064] In a variation not illustrated in the example of 
embodiment of Figs. 11 to 14 and implementing for this 

is case the means disclosed with reference to Figs. 9 and 
10, each cavity comprises a first retractable supporting 
means arranged at the front part, a first system for de- 
tecting the position of the articles within the cavity, ar- 
ranged at the back part and a transversally moving side 

20 wall, said first retractable moving mean and said first 
detecting system being in co-operation with said moving 
side wall at a given position, adapted for articles (A) hav- 
ing given dimensions. The moving side wall comprises 
a passage opening for a retractable partition mean, 

25 which may transversally enter into said cavity to divide 
it in two equal parts and for a further retractable support- 
ing member close to the back side of each partition 
member. A further system for detecting the position may 
act close to the front part of each partitioning mean. 

30 Thus, with the introduction of said partitioning member 
and further supporting member and with the action of 
the further detecting system, together with repositioning 
the moving side wall, each of said equal parts remain 
adapted for articles B having significantly smaller di- 
ss mensions. Said detecting systems comprise, for exam- 
ple, optic sensors or visualization devices which cover 
an area or field close to a back part of the cavity 60 or 
part of it, to detect when a narrower end, such as a neck, 
of article A. B is close to a front or back part of said cavity, 

4Q in the direction of travel, and to release a related signal 
toward control means in order that they give an order of 
selective introduction into or withdrawal from the first 
supporting member and/or further supporting member, 
individual for each cavity 60, or part of a cavity, depend- 

45 ing on the position of the article A, B within it. An example 
of embodiment of said detecting systems could be the 
one above described with relation to Figs. 9 and 10. 
[0065] These divisible cavities 60 are accompanied 
by likewise divisible chutes 80, as illustrated in Figs. 15 

so to 1 8. For this, each chute 80 comprises front and back 
walls 80a, 80b depending on the rotation direction indi- 
cated by an arrow and amoving side wall 80c which may 
be transversally travelling to come nearer or go away 
from an external side wall formed by a stationary wrap- 

55 ping wall 4 (illustrated In Figs. 1 6 and 1 8). Said front and 
back walls 80a, 80b together with a given position of the 
moving side wall 80c s are adapted to collect the articles 
A having given dimensions. A retractable partitioning 
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member 82 may transversally enter in said chute 80 
through an opening 83 of the moving side wall 80c, di- 
viding the chute 80 into two equal parts adapted to col- 
lect articles B having significantly smaller dimensions. 
[0066] Although in the examples of embodiment illus- 5 
trated in Figs. 11 to 14 and Figs. 15 to 18, as well as in 
the other variations disclosed, a single partitioning 
member is provided to divide each cavity or chute in two 
equal parts, it could also be feasible to provide, for ex- 
ample two or more partitioning members to divided each 10 
cavity or chute into three or more equai parts. However, 
In theses cases the jump In the order of magnitude be- 
tween the size of the articles A, which may be handled 
before partition , and of the articles B, which may be han- 
dled after partition, is very significant, therefore it would is 
have a limited application. 



Claims 

20 

1 . Automatic adaptable machine for unscrambling and 
delivering light hollow aligned containers such as 
plastic bottles, which comprises: 

collecting means for said articles (A, B, C), in 25 
lying arrangement, which define a plurality of 
cavities (6 ; 60) having an opening at its bottom 
which allows the passage, in fall, of said articles 
(A, B, C), said cavities (6, 60) are travelling 
through a closed circuit and are delimited by 30 
front and back walls (6a, 60a, 116a, 6b, 60b, 
116b, 62) in the direction of the travel and side 
walls (6c, 60c, 11 6d, 126d, 136c, 136d), one or 
more of said wails integrating or having asso- 
ciated supporting and/or stop configurations 35 
(11, 11a, 11b, 11c, 20, 51, 54, 61, 63, 67, 68, 
111, 121, 131) of parts of the article (A, B ( C) 
co-operating to confer an upright orientation, 
having a predetermined direction , to said article 
(A, B, C) when it falls through said opening at *o 
the bottom; 

a plurality of chutes (8, 80) to collect in fall and 
carry the articles (A, B, C), one of said chutes 
(8 ; 80) being associated to said opening at the 
bottom of each cavity (6, 60) travelling together 45 
with it along said closed circuit; 
supporting means interposed between said 
bottom opening of each cavity (6, 60) and each 
respective chute (8, 80) for temporarily retain 
the articles (A, B, C) in said cavities (6, 60) so 
along a pan of the path of said closed circuit, 

characterized In that several of said supporting 
and/or stop configurations (11b, 11c, 20, 61 , 54, 61 , 
63, 67, 68, 121, 131) or walls (62, 6c, 60c, 126d, 55 
1 36c, 1 36d) or parts of walls or combinations there- 
of, are joined to shifting elements (50, 56, 69) so 
that they may be introduced into or withdrawn from 



said cavity (6 5 60) recomposing the internal space 
thereof depending on the dimensions and shapes 
of a range of articles (A, B, C) to be unscrambled. 

2. Machine according to claim 1, characterized in 
that each of the article collecting chutes (8) and car- 
rying ducts comprises at least two parts (88a, 88b) 
which may be for bringing closer or taking away, for 
adapting them to a thickness or diameter of the ar- 
ticle (A, B, C) which has access to them, one of said 
parts being at least guided and joined to shifting el- 
ements (182). 

3. Machine according to claim 1 or 2, characterized 
In that the shifts of the supporting configurations 
(11b, 11c, 20, 51, 54, 61, 63, 67, 68, 121, 131) or 
walls (62, 6c, 60c, 126d, 136c, 136d) or parts of 
walls or combinations thereof are linear and said 
shiftable means are driven by fluid-dynamic means. 

4. Machine, according to claim 1 or 2, characterized 
in that the shifts of the supporting configurations 
(11b, 11c, 20, 51, 54, 61, 63, 67, 68, 121, 131) or 
walls (62, 6c, 60c, 126d, 136c, 136d) or parts of the 
walls, or combinations thereof are linear and said 
shiftable means are driven by motor driven or elec- 
tromechanical elements. 

5. Machine, according to claim 1 , 2, 3 or 4 character- 
ized in that it includes means in order that driving 
shifting elements is simultaneously produced in 
every cavity (6, 60) and/or chutes (8, 80) upon a 
manual or automatic command. 

6. Machine, according to claims 1 , 2, 3 or 4 charac- 
terized In that it includes means for driving said 
shifting elements of one or more supporting config- 
urations (54) selectively occurs depending on the 
characteristics and/or the position of the article (A, 
B, C) collected in a cavity (6, 60) sensed by detect- 
ing means (53a, 53b). 

7. Machine, according any of the preceding claims, 
characterized In that it comprises a receptacle 
adapted for loading in bulk said articles (A, B, C) 
with a side wall and a circular bottom on which the 
articles (A, B, C) are accumulated the bottom of 
which has a peripheral portion at a distance of said 
side wall defining an annular space through which 
the articles (A, B, C) can pass, said collecting 
means for the articles (A, B, C) being arranged un- 
der said passage space to collect said articles (A, 
B, C). 

8. Machine, according to claim 7, characterized in 
that the cavities (6, 60) defined by said collecting 
means are longitudinally arranged in a circular pe- 
riphery of a structure (7) which rotates about an up- 
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right or inclined axis, to which structure (7) are also 
joined the chutes (8). 

9. Machine, according to the claim 8, characterized 
in that said collecting means comprise first frame- 
like or part frame-like hollow bodies (116) secured 
on said periphery of the structure (7) which defines 
first cavities adapted to collect a first type of articles 
(A) and further frame- like or part frame-like hollow 
bodies (126, 136) which define respective cavities 
adapted to collect further types of articles (B, C) 
having decreasing general dimensions, said further 
bodies (126, 136) are guided and joined to shifting 
elements so that said bodies (126, 136) adapted to 
articles (B, C) having smaller dimensions may be 
introduced into or withdrawn from the cavities of 
said bodies (116, 126) adapted to articles (A, B) 
having larger sizes. 

10. Machine according to claim 9, characterized in 
that each body (116, 126, 136) integrates a front 
wall (116a, 126a, 136a) having a front supporting 
configuration (111, 121, 131), a back wall (116b, 
126b, 136b) having a back supporting and/or stop 
configuration (110, 120, 130) and an external wall 
(1 1 6d, 126d, 136d), acting as internai wall in said 
bodies (116, 126) adapted to articles (A. B) having 
larger dimensions, the external walls (126d, 136d) 
of said bodies (1 26, 136) adapted to articles (B, C) 
having smaller dimensions, except the bodies (1 36) 
adapted to the articles (C) having smaller dimen- 
sions, which integrate internal walls (136c). 

11. Machine, according to claim 8, characterized in 
that each cavity (6) comprises a supporting config- 
uration (11a) close to said front wall (6a), a moving 
side wall (6c) having a stop configuration (20) close 
to said back wall (6b) and several retractable sup- 
porting members (1 1 b, 1 1 c) which may be transver- 
sal ly introduced into or withdrawn from the cavity 
(6) for, in co-operation with the position of said mov- 
ing wall (6c) adapt each cavity to a range of articles 
(A, B, C) having decreasing dimensions. 

12. Machine, according to claim 8, characterized in 
that each cavity comprises a fixed stop, at the back 
part thereof, located at a height suitable for articles 
(A) having a given width, a retractable uprightly trav- 
elling stop member being arranged under said fixed 
stop which may be transversally introduced into or 
withdrawn from said cavity to adapt it to. articles (B, 
C) having smaller widths. 



which may direct the drive of said supporting mem- 
ber (54) in order it is transversally introduced into 
or withdrawn from said front part of the cavity (6) 
depending on a signal received from said detecting 
5 system referring to said position of the article (A) 
detected. 

14. Machine, according to claim 8, characterized in 
that each cavity (60) comprises a first supporting 

io member (67) arranged at the front part and a first 
stop member (63) arranged at the back part, adapt- 
ed for articles (A) having given dimensions, com- 
prising in addition a side wall (60c) transversally 
moveable with at least one passage opening (66) 

is for at least one retractable partition member (62) 
which may transversally enter into said cavity (60) 
for dividing it in at least two equal parts and a further 
retractable supporting member (68) close to the 
back side of each partition member (62) and a fur- 

20 ther retractable stop member (61 ) close to the front 
part of each partition member (62) so that with the 
introduction of said partition members (62), further 
supporting members (68) and further stop members 
(61) and by repositioning the side wall (60c), each 

25 of said equal parts remain adapted for articles (B) 
having significantly smaller dimensions. 

15. Machine, according to claim 8, characterized in 
that each cavity comprises a first retractable sup- 

30 porting member arranged at the front part and a first 
system for detecting the position of articles (A) with- 
in the cavity arranged at the back part, adapted for 
articles (A) having given dimensions, comprising in 
addition a transversally moveable side wall with at 

35 least one passage opening for at least one retract- 
able partition member, which may transversally en- 
ter into said cavity to divide it in at least two equal 
parts and a further retractable supporting member 
close to the back part of each partition member and 

40 a further system for detecting the position close to 
the front part of each partition member, so that by 
introducing said partition members, further support- 
ing members and further detecting systems and by 
repositioning the moveable side wall, each of said 

45 equal parts become adapted for articles (B) having 
significantly smaller dimensions. 

16. Machine, according to claim 13 or 15, character- 
ized in that said detecting system comprises optic 

50 sensors (53a, 53b) or visualization devices which 
cover an area or field close to a back part of the 
cavity (6) or part thereof. 



13. Machine according to claim 8, characterized In 
that It comprises a system for detecting the position 55 
In which the article (A) is found within each cavity 
(6), a retractable supporting member (54) arranged 
at the front part of each cavity (6) and control means 



17. Machine, according to claim 13, 14 or 15, charac- 
terized in that each chute (80) is adapted to collect 
articles (A) having given dimensions and comprises 
at least a retractable partition member (82) which 
may transversally enter into said chute (80) through 
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an opening (83) of a side wall (80c) dividing the 
chute (80) into at least two equal parts adapted for 
collecting articles (B) having smaller dimensions. 
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